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so that the general solution for c may be written
cos(7rc) = l—
.(19)
Mr Hill observes that the reality of c requires that 1 — v (0) should lie between — 1 and + 1. In the Lunar Theory this condition is satisfied; but in the application to Acoustics the case of an imaginary c is the one of greater interest, for the vibrations then tend to increase indefinitely.
COS(TTC) being itself always real, let us suppose that TTC is complex, so that
c = a + i@, where a and /3 are real.    Thus
cos TTC = cos Trot cos w/3 — sin vra sin infi;
and the reality of cos TTC requires either (1) that /3 = 0, or (2) that a=n, n being an integer.    In the first case c is real.    In the second
COS 7TC = + COS ITT/3 = 1 — V (0),
.(20)
which gives but one (real) value of /3.    If 1 — v (0) be positive,
but if 1 — v (0) be negative,
cos TTC = — cos iV/3, whence
.(21)
.(22)
The latter is the case with which we have to do when ©„, and therefore c, is nearly equal to unity; and the conclusion that when c is complex, the real part is independent of @1; ©2, &c. is of importance. The complete value of w may then be written
(23)
the ratios of bn and also of bn' being determined by (9).' After the lapse of a sufficient time, the second set of terms in e~^ become insignificant.
In the application of greatest acoustical interest ©<> (and c) are nearly equal to unity; so that the free vibrations are performed with a frequency about the half of that introduced by ©j. In this case the leading equations in (9) are those which involve the small quantities [0] and [— 1]; but for the sake of symmetry, it is advisable to retain also the equation containing [1], If we now neglect ©«, as well as the b's whose suffix is numerically greater
than unity, we find
7,              ;,               j
Ti = <a~fTT >   .....................(  *)
and
[0] [!][-!]
- 1]}-0.
.(25)ther is any change incurred by the substitution of — c for c. "It follows that if (10) is satisfied by a root c = c0, it will also have, as roots, all the quantities contained in the expression
